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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device, in which the incident light diffused or 
reflected as well as returning light is prevented from 
entering a transistor part and problems, such as a 
leakage current by light or the like is prevented. 
SOLUTION: This device has a TFT substrate 1, having 
TFTs 7 as pixel transistors, and a counter substrate 2 
facing the TFT substrate 1 1 through a liquid crystal 
layer 3 t and light-shielding layers (upper light-shielding 
layer 4 and lower light-shielding layer 5) are formed on 
both of the counter substrate side of the pixel transistor 
and the opposite side of the pixel transistor to the 
counter substrate. For the light-shielding process in the 
counter substrate side, the incident light from the 
counter substrate side is all cut by the light-shielding 
layer 4 and the lead electrodes 12 in all regions except 
for the pixel opening. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The TFT substrate which has on a substrate TFT which is a pixel transistor. The opposite 
substrate which counters with this TFT substrate through liquid crystal. It is the liquid crystal display 
equipped with the above, and the opposite substrate side of the pixel transistor section, with the opposite 
substrate of the pixel transistor section, a shading layer is formed in the both-sides side between a 
substrate and TFT by the reverse side, shading of all fields other than pixel opening is made to the 
incident light from an opposite substrate side, and the shading layer by the side of the aforementioned 
opposite substrate is characterized by not forming the shading layer in the aforementioned opposite 
substrate. 

[Claim 2] For the aforementioned opposite substrate, the source / drain edge of a pixel transistor at least 
are a liquid crystal display according to claim 1 characterized by being shaded in the shading layer 
which is between a substrate and TFT by the reverse side. 

[Claim 3] The liquid crystal display according to claim 2 characterized by forming the LDD field in the 
source / drain edge by which shading is carried out [ aforementioned ]. 

[Claim 4] For the aforementioned opposite substrate, the shading layer which is between a substrate and 
TFT by the reverse side is a liquid crystal display according to claim 1 characterized by being grounded. 

[Claim 5] For the aforementioned opposite substrate, the shading layer which is between a substrate and 
TFT by the reverse side is a liquid crystal display according to claim 1 characterized by connecting with 
a gate line. 

[Claim 6] For the aforementioned opposite substrate, the shading layer which is between a substrate and 
TFT by the reverse side is a liquid crystal display according to claim 1 characterized by being formed in 
the lower part of a pixel transistor cambium through the insulator layer of 200-1 500nm of thickness. 
[Claim 7] The aforementioned opposite substrate is a liquid crystal display according to claim 1 
characterized by resistance of the shading layer which is between a substrate and TFT by the reverse 
side being below lOOohms / **. 

[Claim 8] For the aforementioned opposite substrate, the shading layer which is between a substrate and 
TFT by the reverse side is a liquid crystal display according to claim 1 characterized by permeability 
being 50% or less to the light of an at least 400-500nm field. 

[Claim 9] The shading layer by the side of the aforementioned opposite substrate is a liquid crystal 
display according to claim 1 characterized by making shading by the shading layer divided into mutual 
[ two or more ] to the incident light from an opposite substrate side. 

[Claim 10] The liquid crystal display according to claim 1 characterized by the aforementioned pixel 
transistor being a polysilicon thin film transistor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the liquid crystal 
display equipped with this TFT substrate and the opposite substrate which counters through the TFT 
substrate which has TFT which is a pixel transistor, and liquid crystal about a liquid crystal display. 
[0002] 

[Description of the Prior Art] Conventionally, TFT (TFT) is formed on the substrate which consists of 
glass, a quartz, etc., it considers as a TFT substrate, and the liquid crystal display which has liquid 
crystal between this TFT substrate and an opposite substrate is known. 

[0003] This conventional kind of thing usually carries out incidence of the light of the light source from 
an opposite substrate side. When this light carries out incidence to a pixel transistor, quality-of-image 
degradation of a contrast fall, a flicker, etc. may arise by the optical leakage current. 
[0004] Even if shown in the liquid crystal display using the polysilicon thin film transistor, it is 
becoming impossible for example, to disregard an optical leakage current, for example with a liquid 
crystal display in recent years, since the use under the large quantity of light increases like a projector, 
although Polycrystal Si is not high sensitivity like a-Si. Therefore, also about the case where a 
polysilicon thin film transistor is used, quality-of-image degradation of a contrast fall, a flicker, etc. by 
the optical leakage current poses a problem. 

[0005] Conventionally, about the incidence suppression to the pixel transistor of the light from an 
opposite substrate side, as shown in drawing 5 (a), it is installing the black matrix B in the opposite 
substrate 2, and the shading was performed. However, incident light LI which goes straight on with this 
structure Shading is a part of incident light L2 which carried out dispersion or reflection although it was 
possible. It cannot prevent carrying out incidence to the pixel transistor 7. Then, as shown in drawing 5 
(b), this invention persons are installing the black matrix currently installed in the opposite substrate 2 in 
the upper layer (opposite substrate side) of the transistor of the TFT substrate 1 which is a position more 
near a transistor, and proposed the technology of aiming at optical incidence reduction (refer to JP,8- 
262494,A). Incident light L2 which carried out dispersion or reflection like drawing 5 (b) according to 
this The incidence to the pixel transistor 7 can be prevented. By this proposal, a black matrix is formed 
in two layers and it is considering as the shading layer. 

[0006] However, a part of outgoing radiation light L3 is generating the return light (stray light) which 
goes into a transistor from a TFT substrate side by reflection from optical system etc. so that it may 
illustrate. The incidence to the transistor section 7 of this return light (stray light) L3 can be prevented 
with neither of the structures. 

[0007] Especially, in the top gate or the liquid crystal display using the polysilicon thin film transistor of 
a planar structure, since the barrier layer of a transistor is formed in the lowest layer (opposite substrate 
direction of reverse) of a TFT substrate, incidence of the light from a TFT substrate side is carried out to 
a direct transistor barrier layer, and it causes an optical leakage current. 
[0008] 
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generating, such as an optical leakage current. 



[0009] tel disoiav w ith which this invention is equipped with 

[Means for Solving the Problem] In the liquid crystal di W ™" w substrate whic h has on a 

Ihis TFT substrate and the opposite substrate which substrate of the pixel 

substrate TFT which is a pixel transistor, and ^^^^XSSm a substrate and TFT by the 
transistor section, a shading layer is formed m th se ction^e shading layer by the side of the 
reverse side the opposite substrate side of ^^^^^^^LLg is made by two 
aforementioned <^*~ t™*^^^**^* Characterized by not 
or more shading layers to the incident ugni mmi an u VV cuneroosition can constitute the 

forming the shading layer in the aforementioned ['f^^^^^^S^y be shaded, 
two or more aforementioned shading layers so that, all ™J™SSfci side of reverse, it 

[0 t 010] ^^rzt2X^: — rssSi ■« 

returns and light (L3 *VuiH t mieht sketch in drawing! are shaded by the near (outgoing radiation side) 
mentioned above so that ^ migh * .k^ch in d^v^. ^ ^ j 

[SS^lffiW 2bs™th W e opposifeUstrate side of the pixel transistor section, and 

« • j A 4-« ^*<* 



— ^ — — ✓ 

the pixel transistor section. 



Sediments of *e^ 

Hc^er ^SltSSrSiW .0 .he fo»owi»g expiation and the 
example of a form of implementation of ■" u «««° n - . _ e shows the composition of 

[0012] Cross-section structure shows £ ^ _£ Operation to drawmfcl . in addition, 

SerxFranST?^ example of a form of operation, 

• , • t n Th P e.xamnle of illustration is the active-matrix type liquid crystal 

[0013] DrawingJ. is referred to The example °\" 1U ~™ ( . consists of the quartz which supports 

fSoTrA— . has thepixe, ^^^^^^l^Z^ 
Uon. Here, it has TFT7 of , jopg. ^^ ^Seondnemr Unn mm 10 which consists of 
each pixel electrode 8. 1H/ maices me ooinci j contest the 1st layer polysihcon 

contest polysilicon in this example. This semiconductor thin fil ™ i s contes^me 1_ y p y 

(ipoly), and is constituted, the semiconductor -tan ^^^f nd layer polysi iicon (2poly), 

through the ^^f^^ell J^2SX£> ~ both sfdesVcate G. The LDD 
and is constituted. TFT7 has tne source iici . Th d electrodes 12A and 12B have 

^^^^^^^t^ ^ ^ deCtr ° deS " A ** 
12B can be formed with ^ ^ Si ° 2 from whi <* 

[0015] The auxiliary capacity 13 (Cs) is formed n the se ™ c °" caDa city 13 (Cs) constitutes the 

contest the 1st ^^^^ ^^£SS^5SS«n 2po,y) which constitutes 
semiconductor thin film 10 7, i.e., TFT and ° ontes * ^ f ™ /. *\ i j ! ! ** etc . „ it is formed 
the semiconductor thin film 14 G, i.e., the gate, constitute gate insulator layer 
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on both sides of an insulator layer 

[0016] The shading layers 4M and 4P are formed in the medium-rise section between the management 
which has the above-mentioned pixel electrode 8, and the lower layer section in which TFT7 is formed. 
This is a shading layer which is in the opposite substrate 2, i.e., incidence, side to TFT7. Suitably, it is 
called the "upper shading layer." In this example, the upper shading layer consists of mask shading layer 
4M and pad shading layer 4P as illustration. Thus, to the incident light from an opposite substrate side, it 
pulls out with the two upper shading layers (mask shading layer 4M and pad shading layer 4P), and all 
fields other than pixel opening are shaded by the superposition of Electrodes 12A and 12B (here, it 
forms by aluminum). In this example, both mask shading layer 4M and pad shading layer 4P consist of 
metal membranes, such as the material which has conductivity, for example, Ti etc. Along with the line 
writing direction of a pixel, it comes to carry out patterning of mask shading layer 4M continuously, and 
they shade TFT7 partially at least. Patterning of pad shading layer 4P was dispersedly carried out for 
every pixel, and they have contributed to contact to a pixel electrode. All fields other than pixel opening 
are shaded by these mask shading layer 4M and pad shading layer 4P, and the superposition of the 
drawer electrodes 12A and 12B to the incidence from an opposite substrate side. 

[0017] On the other hand, the shading layer 5 is formed in the reverse side with the opposite substrate of 
the pixel transistor section. This is suitably called a "lower layer shading layer." The source / drain edge 
of a pixel transistor at least are shaded in this lower layer shading layer. Thus, the above-mentioned 
LDD fields 71 and 72 are formed in the source / drain edge currently shaded. 
[0018] In drawing 2 , especially this lower layer shading layer 5 attaches and specifies a slash. In 
addition, contest the 1st layer polysilicon which constitutes a pixel from a sign 10 is shown among 
drawing 2 , contest the 2nd layer polysilicon which constitutes a gate line from 141 is shown, and 
contest the 2nd layer polysilicon which constitutes the auxiliary capacity Cs from 142 is shown. A sign 
15 is a signal line (here, it consists of aluminum). 

[0019] In this example, the lower layer shading layer 5 was formed from the silicide of a refractory 
metal. Especially, it formed by the film of 200nm ** of WSi. 

[0020] More here than the source / drain edge of a pixel transistor (TFT7), patterning of the lower layer 
shading layer 5 was carried out to the configuration which shades a **2.0-micrometer field at least. This 
lower layer shading layer 5 was grounded with GND. 

[0021] As for the source / drain edge of the pixel transistor (TFT7) which should be shaded at least, it is 
[ **0.5 micrometers of edges of Gate G ] more preferably desirable that it is **1.0 micrometers. 
[0022] Moreover, to the lower part of the channel section of the transistor section, it may unify and the 
lower layer shading layer 5 may be installed. 

[0023] Furthermore, in order to ground with GND, in case wiring is lengthened out of a pixel field, you 
may install in fields other than the gate line of a pixel transistor. This is because the burden of a gate line 
for level difference relief can be made light. The whole shading depends on the ability to have attained 
that such wiring can be performed in the upper shading layer except pixel opening to an incident light. 
[0024] In this example, it carried out the laminating by AP-CVD on the lower layer shading layer 5, 
having used NSG600nm as the insulating layer 9. Furthermore on it, the polycrystal silicon (contest the 
1st layer polysilicon which makes the semiconductor thin film 10 (lpoly)) used as the barrier layer of 
TFT7 was formed by LP-CVD. 

[0025] In order to stop the parasitic capacitance from contiguity wiring in the lower layer shading layer 
5, as described above, it is desirable to, install the insulator layer 9 of a thick film if possible between the 
lower layer shading layer 5 and a pixel transistor cambium (semiconductor thin film 10). Usually, 
lOOnm or more is at best still more desirable, and the thickness has good 200-1 500nm. Here, it was 
referred to as NSG600nm as mentioned above. Insulator layer material is Si02 by LP-CVD, AP-CVD, 
or p-CVD. A film, a SiN film, etc. are used. Preferably, these cascade screens, such as a TEOS film by 
LP-CVD, a HTO film, NSG by AP-CVD, PSG, and BPSG, are used. 

[0026] As for the lower layer shading layer 5, it is desirable that it is low resistance below lOOohms / ** 
in order to stop the distributor-shaft-coupling capacity from contiguity wiring. It is good more preferably 
that they are below lOohms / **. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, TFT (TFT) is formed on the substrate which consists of 
glass, a quartz, etc., it considers as a TFT substrate, and the liquid crystal display which has liquid 
crystal between this TFT substrate and an opposite substrate is known. 

[0003] This conventional kind of thing usually carries out incidence of the light of the light source from 
an opposite substrate side. When this light carries out incidence to a pixel transistor, quality-of-image 
degradation of a contrast fall, a flicker, etc. may arise by the optical leakage current. 
[0004] Even if shown in the liquid crystal display using the polysilicon thin film transistor, it is 
becoming impossible for example, to disregard an optical leakage current, for example with a liquid 
crystal display in recent years, since the use under the large quantity of light increases like a projector, 
although Polycrystal Si is not high sensitivity like a-Si. Therefore, also about the case where a 
polysilicon thin film transistor is used, quality-of-image degradation of a contrast fall, a flicker, etc. by 
the optical leakage current poses a problem. 

[0005] Conventionally, about the incidence suppression to the pixel transistor of the light from an 
opposite substrate side, as shown in drawing 5 (a), it is installing the black matrix B in the opposite 
substrate 2, and the shading was performed. However, incident light LI which goes straight on with this 
structure Shading is a part of incident light L2 which carried out dispersion or reflection although it was 
possible. It cannot prevent carrying out incidence to the pixel transistor 7. Then, as shown in drawing 5 
(b), this invention persons are installing the black matrix currently installed in the opposite substrate 2 in 
the upper layer (opposite substrate side) of the transistor of the TFT substrate 1 which is a position more 
near a transistor, and proposed the technology of aiming at optical incidence reduction (refer to JP,8- 
262494,A). Incident light L2 which carried out dispersion or reflection like drawing 5 (b) according to 
this The incidence to the pixel transistor 7 can be prevented. By this proposal, a black matrix is formed 
in two layers and it is considering as the shading layer. 

[0006] However, a part of outgoing radiation light L3 is generating the return light (stray light) which 
goes into a transistor from a TFT substrate side by reflection from optical system etc. so that it may 
illustrate. The incidence to the transistor section 7 of this return light (stray light) L3 can be prevented 
with neither of the structures. 

[0007] Especially, in the top gate or the liquid crystal display using the polysilicon thin film transistor of 
a planar structure, since the barrier layer of a transistor is formed in the lowest layer (opposite substrate 
direction of reverse) of a TFT substrate, incidence of the light from a TFT substrate side is carried out to 
a direct transistor barrier layer, and it causes an optical leakage current. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Cross-section structure shows the composition of the example 1 of a gestalt of operation of 
this invention. 

[Drawing 2] The planar structure shows the composition of the example 1 of a gestalt of operation of 
this invention. 

[Drawing 3] The planar structure shows the composition of the example 3 of a gestalt of operation of 
this invention. 

[Drawing 4] It is outline explanatory drawing showing an operation of this invention. 
[Drawing 51 It is drawing showing the trouble of the conventional technology. 
[Description of Notations] 

1 [ ... Liquid crystal, 4M / ... Mask shading layer (the upper shading layer), ] ... A substrate (TFT 
substrate), 2 ... An opposite substrate, 3 4P ... A pad shading layer (the upper shading layer), 5, 51, 52 ... 
Lower layer shading layer, 6 [ ... The gate, S / ... Source field, ] ... A counterelectrode, 7 ... TFT, G D [ ... 
An insulating layer, 10 / ... Semiconductor thin film (lpolySi), ] ... A drain field, 8 ... A pixel electrode, 
9 1 1 [ ... A drawer electrode, 13 / ... Auxiliary capacity (Cs), 14 / ... A semiconductor thin film 
(2polySi), 15 / ... Signal line. ] ... A gate insulator layer, 12A ... A drawer electrode, 12B 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 51 
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